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Bone fractures occur 5-7 times more often with type 1 diabetes, and type 2 diabetes was also recently identi-
fied as a risk factor for fractures (relative risk, 1.4-1.7). Moreover, poor blood glucose control results in a high
prevalence of bone fracture in patients with type 2 diabetes. In addition to diabetic neuropathy, nephropathy, and
retinopathy, arteriosclerotic diseases are also a common complication of diabetes. Therefore, osteoporosis should
be considered as a complication or sequela of diabetes. Insulin secretion stimulates osteoblast maturation; in con-
trast, osteocalcin and sclerostin, which are involved in bone metabolism, affect insulin secretion and sensitivity.
Furthermore, resting energy expenditure was associated with a serum bone turnover marker in postmenopausal
women with type 2 diabetes in our cross-sectional study. An interplay between glucose metabolism and bone me-
tabolism has been identified both in vitro and in vivo, and the pathology of osteoporosis differs between type 1
and type 2 diabetes. Although it is difficult to diagnose osteoporosis before a fracture, the early diagnosis of osteo-
porosis by considering glucose metabolism in patients with diabetes is important. In this review, the pathophysi-
ology of osteoporosis in patients with diabetes and the effect of glucose metabolism are discussed.
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Fig.　1　Correlation diagram of the relationship be-
tween basal metabolism and bone metabolism
A: Correlation between serum carboxy-terminal 
collagen crosslinks-1 (CTX-1) levels and mean gly-
cated hemoglobin (HbA1c) levels for the previous 6 
months (y＝－0.05x＋0.71: r2＝0.140).
B: Correlation between resting energy expenditure 
(REE) and the procollagen type 1 N-terminal pro-
peptide (P1NP) to CTX-1 ratio (y＝0.08x＋35.58: r2＝
0.144).












































































































































かもしれない３７）．the Action to Control Cardiovascu-
lar Risk in Diabetes study（ACCORD study）では通
常療法（平均 HbA1c 7.5 %）群と厳格コントロール
（平均 HbA1c 6.4 %）群では転倒・骨折頻度に差はな
かった３８）ことから，いたずらに厳格なコントロール
は骨粗鬆症予防のためには必要ないと考えられる．
しかし前述の Rotterdam studyでは HbA1c 7.5 %以
上の群では骨折リスクが高く２０），また入院患者の転
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